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1. INTRODUCTION 




A. Real Partv in Interest 



The real part\' in interest in this Appeal and Ihe present application is Seiko Egsort 2 ' 0 

^ ''• - 

Corporation. b\ \va\ of an Assienment filed in the U.S. Patent and Trademark Office ^ - 

September 9. 1 998 and recorded at reel 9838. frame 0562. 

B. Statement of Related Appeals and Interferences 

There are presently no appeals or interferences, known to Appellant, Appellant's 
representati\ e or the Assignee, which will directly affect, be directly affected by. or have a 
bearing upon, the Board's decision in the pending Appeal. 

C. Status of Claims 

Claims 1.3-14 and 16-26 are pending. Claims 1. 3-7. 14 and 16-20 stand finally 
rejected and are on Appeal. Claims 1 and 14 are independent. Claims 3-7 depend from 
claim 1. Claims 16-20 depend from claim 14. Claims 8-13 and 21-26 stand withdrawn from 
consideration. A clean version of the claims involved in the Appeal is provided in the 
attached Appendix. 

D. Status of Amendments After Final Rejection 

An Amendment After Final Rejection was filed on September 20. 2001 . An Advisor\^ 
Action was mailed on September 27. 2001 . The Advisor\^ Action indicated that the proposed 
amendments presented in the Amendment After Final Rejection would be entered upon the 
submission of a Notice of Appeal and Appeal Brief 

Claims 1.4, 14 and 1 7 set forth in the Appendix include the proposed amendments 
presented in the Amendment After Final Rejection. 
II. THE INVENTION 

The claimed invention is directed to a piezoelectric resonator. An exemplar}' 

embodiment of the in\'ention is shown in Figs. 1 and 2. An exemplar>' method of forming the 

piezoelectric resonator is shown in Figs. 3-6. The exemplar}' piezoelectric resonator 
01/02/2002 SDEHBOBl 00000050 09142AM ^ 
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.Application No. 09^42.464 
comprises a piezoelectric resonator element 5. which includes a piezoelectric bod\ 2 and 
electrodes 3 disposed on the piezoelectric bod\\ A supporting member (e.g., plug) 1 1 
supports the piezoelectric resonator element 5. Leads 5 mechanically connect the 
piezoelectric resonator element to the supporting member and permit electrical connection. 
1 he leads 5 have a flat leading end portion 16, which has a substantially U-shaped edge that 
opens tow ard a leading end of the lead and defines a U-shaped opening 3 1 . See. e.g.. Fig. 3a. 
I he flat leading end portion of the leads is connected substantially in parallel with an 
electrode 4 (see page 21, lines 1-6 of present specification) using a connecting layer 32 
formed with a conducti\e resin between the flat leading end portion and the electrode 4 (see, 
e.g.. page 18. lines 10-17 of the present specification). 

The piezoelectric resonator also comprises a fixing layer 34. The fixing la>'er is 
formed of a UV-setting type resin that has a short setting time. See, e.g., page 21, lines 17-26 
of the present specification. The fixing layer fixes the leading end portions 16 of the leads 
and the piezoelectric resonator element prior to formation of the connecting layer 32. 

The piezoelectric resonator element 5 is attached to the substantially U-shaped edge 
3 la on a side of the piezoelectric resonator element that faces the leads. An edge of the 
piezoelectric resonator element on the side that faces the leads may be positioned on the 
substantially U-shaped edge, and the piezoelectric resonator element can be supported by the 
leads so that a gap 35 (see. e.g.. Fig. 2) is formed between the supporting member and the 
piezoelectric resonator element. See, e.g., page 21, lines 7-17 of the present specification. 

In some embodiments of the claimed invention, the leading end portion has a tapered 
cross-section conx erging tow ard its leading end. See, e.g., page 20, lines 1 8-25 of the present 
specification and Fig. 3(b). 



Application No. 09 142.464 
In some embodiments of the claimed invention, the fixing la> er is formed on a side of 
one lead facing an adjacent lead. See. e.g.. page 21. last line to page 22. line 6 of the present 
specification, and Fig. 4(a). 

In some embodiments of the claimed inx ention, the connecting layer is pro\ ided w ith 
a reinforcing layer of a conductive resin or a non-conductive resin, which is coated to co\ er at 
least the connecting layer and the leading end portion of the leads. See. e.g.. page 25, lines 
12-16 of the present specification. See also Fig. 6(b). which shows the reinforcing layer 33 
formed oxer the connecting layer 21 and the leading end portion 16 of the lead 15. 

The claimed in\ ention pro\ ides important advantages that are described in detail 

below. 

III. THE APPLIED RFFHRFNCES 
The applied references are: 

1 . WO95/24075 to Ogiso et aL ("Ogiso '075"); and 

2. U.S. Patent No. 2.413,579 to Pennybacker ("Pennybacker"). 

IV. THE ISSUE ON APPEAL 

The issue on Appeal is whether, under 35 U.S.C. § 103(a). the Examiner has 
established a prima facie case that each of claims 1, 3-7, 14 and 16-20 would have been 
obvious to one of ordinar>' skill in the art at the time the invention was made over Ogiso '075 
in \'iew of Pennybacker. 

V. GROUPING OF THE CLAIMS ON APPEAL 

Under 35 U.S.C. §282, each claim of this patent application is separately patentable 
and upon issuance of a patent will be entitled to a separate presumption of \-alidity. Pursuant 
to 37 C.F.R. §1 .192(c)(7). the following groups of claims will each separately stand or fall 
together in this Appeal: 

L Claims 1,4.6. 14. 1 7 and 19: 

II. Claims 3 and 16: 




Application No. 091 42,464 
III. Claims 5 and 18: and 
I\\ Claims 7 and 20, 
VI. ARGUMENT 

A. 1 he Claims are Non-Qb\'ious 

1 . The Law of Ob\ iousness/Non-Obviousness 
The Patent Office has the burden to establish a prima facie case of obviousness. In re 
Warner . 154USPQ 173(CCPA 1967). According to M. P. P. ^2143. to establish a prmia 
facie case of obx iousness: ( 1 ) "there must be some suggestion or moti\ ation, either in 
references themselves or in the knowledge generalh' available to one of ordinan' skill in the 
art. to . . . combine reference teachings": (2) ''there must be a reasonable expectation of 
success": and (3) "the prior art . . . references when combined . . . must teach or suggest al] 
the claim limitations" (emphasis added). 

According to In re Lalu . 747 F.2d 703 (Fed. Cir. 1984), to establish a prima facie case 
of obviousness, "the prior art must provide one of ordinar\^ skill in the art the motivation to 
make the proposed . . . modifications needed to arrive at the claim . . . [invention]." The 
combined teachings of the applied references must provide some teaching, suggestion or 
incenti\'e to support the combination in order to establish a case of obviousness. In re Geiuer . 
2 lJSPQ2d 1276 (Fed. Cir. 1987). 

According to hi re Rovka . 490 F.2d 98 1 . 1 80 USPQ 580. 583 (CCPA 1 974), to 
establish a prima facie case of obviousness, the Patent Office must establish that all claim 
limitations arc taught or suggested by the prior art. 

Further, analyzing the claimed in\ ention as a w hole in view of the prior art as a w hole, 
one indicium of non-ob\*iousness is "teaching away" from the claimed in\ ention by the prior 
art at the time the invention was made. See U.S. v. Adams . 148 USPQ 479 (1966). 
I:ssentiall\ . teaching away from a claimed invention is a per se demonstration of lack of 

prima facie ob\ iousness. In re Dow Chemical Co. . 6 USP02d 1529 (Fed. Cir. 1988). A 

4 
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reference that leads one ol ordinar\ skill in the art of the in\ ention away from the claimed 

in\ ention cannot ha\ e rendered the invention ob\ ious. Dow Chemical Co. \ . American 

C\anamid Co. . 2 L SPQ2d 1350 (Fed. Cir. 1987). 

2. rhe Applied References Would Not Ha\ e 
Rendered Ob\ ious the Claimed Invention 

a. Group 1 - Claims 1 . 4. 6. 14. 1 7 and 1 9 

Before specifically addressing the outstanding rejection. Appellant will first explain 

its support for the remarks below regarding the teachings of Ogiso '075. Ogiso '075 is a 

publication of PCX No. PCT/JP95/003 1 1 . With the exception of its Abstract, Ogiso '075 is 

not in the English language. U.S. Patent No. 5,867,074 to Ogiso et al. ("Ogiso '074") issued 

from a U.S. National Stage application of PCT No. PCT/JP95/003 1 1 . Ogiso '074 does not 

qualify as a reference under 35 U.S.C. § 102 with respect to the present application for the 

reasons stated in the Amendment filed on May 22, 2001 . However, Appellant assumes that 

Ogiso '074 does provide an accurate English-language translation of PCT No. 

PC r/JP95/003 1 1 . Accordingly, to provide an accurate description of the teachings of Ogiso 

'075 in the following remarks. Appellant will cite to Ogiso '074, and not to Ogiso '075. 

The claimed piezoelectric resonator as recited in claims 1, 4, 6, 14, 17 and 19 is 

neither taught nor suggested by Ogiso '075 and Pennybacker. Neither Ogiso '075 nor 

Pennybacker teaches or suggests a number of recited features of the claimed in\ ention. 

Namely, claim 1 recites a piezoelectric resonator, which comprises a piezoelectric 

resonator element having a piezoelectric body and electrodes disposed on the piezoelectric 

bod> : a supporting member supporting the piezoelectric resonator element: and a plurality of 

leads mechanically connecting the piezoelectric resonator element to the supporting member 

and permitting their electrical connection. Claim 1 recites that "each of said leads being 

pro\'ided with a tlat leading end portion ha\'ing a substantiallv U-shaped edge which opens 

toward a leading end of the leads " (emphasis added). In the final Office Action, the Examiner 
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admits that Ogiso '075 does not teach the recited U-shape. The Examiner refers to the surface 
acoustic \va\ e resonator shown in Fig. 16 of Ogiso. including a lead 25 ha\ ing a V-shaped 
connection end 25c. Ogiso '074 discloses at col. 12. lines 33-41. that various advantages are 
pro\ ided b\ branching the connection end 25c as shown in the figures. The branches of the 
connection end 25c limit the range of positioning of the connection end relati\'e to the bump 
40. That is. positioning of the bump 40 relative to the connection end 25c is constrained by 
the shape of the two branches. Both branches w ould contact the bump and pre\'ent the bump 
from contacting the base of the V-shaped edge. In contrast, the claimed U-shape would not 
constrain the location of the bump in this same manner. Ogiso '074 discloses that "[b]y 
branching the connection ends into two or more sections , disposition while being combined 
with the bump 40 formed on the connection lands 7 can easily be performed" (emphasis 
added). Thus, Ogiso '074 teaches that even more than two sections (branches) can be formed. 
Although such further embodiments are not shown in Ogiso '074. Appellant submits that any 
such embodiment would be even more different from the claimed U-shape than the two- 
branch configuration shown in Fig. 16. Further, nowhere does Ogiso '074 teach or suggest 
the recited U-shape for any configuration of the connection ends, regardless of the number of 
the branches. 

I'he Examiner asserts that "the U shape is well known for connection to a 
piezoelectric element as evidence by Penny backer [sic]". However, it is the Examiner's 
burden to ( 1) provide sufficient evidence that such U-shape is known, and (2) establish the 
required moti\'ation to modif}' Ogiso *075 to include such U-shapc. Pennybacker does not 
provide such e\ idence. nor does Pennybacker provide the required moti\'ation to modify 
Ogiso '075. 

ParticularK'. Pennybacker does not teach or suggest the claim feature that "each of 
said leads being pro\ ided with a Hat leading end portion having a substantiallv U-shaped edee 
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which opens toward a leadine end of the leads " (emphasis added). Pennybacker discloses a 
cn stal holder that includes wires 16 connected to loops 20 pro\ ided on contact plates 1 8 on 
opposite sides of the quartz cn stal 19. The loops 20 are not a part of the wires 16, but rather 
the loops are attached as separate connector elements to the contact plates of the quartz 
crystal. The loops also do not ha\ ing a flat leading end portion. Thus, the loops do not have 
a Hat leading end that has a substantially U-shaped edge opening toward a leading end of the 
leads. Pennybacker's connection is different from the claimed invention and does not in an> 
way suggest the recited U-shaped edge. 

Thus. Pennybacker provides no motivation to modify the Ogiso '075 connection ends 
25c to achie\e "leads being provided with a flat leading end portion having a substantialK 
U-shaped edge w hich opens tow ard a leading end of the leads," as recited in claim 1 . Claim 
14 recites similar language regarding this feature. 

Claims 1 and 14 also recite "a fixing layer made of a UV-setting type resin disposed 
on said piezoelectric resonator having a short setting time, the fixing layer fixing the leading 
end portions of said leads and said piezoelectric resonator element prior to formation of said 
connecting layer." As explained at page 2L line 7 to page 23, line 13 of the present 
specification, the recited UV-setting type resin provides a number of important advantages. 
Particularly, the UV-setting type resin provides a temporar>^ fixing layer for temporarily 
fixing the resonator element onto the leading end portion of the lead. The UV-setting type 
resin can be set by the use of UV-radiation. Consequently, the temperature increase of the 
resonator element during setting of the resin can be limited to about 60''C. Accordingly, the 
much higher temperatures reached during known soldering processes can be a\'oided. See the 
paragraph bridging pages 3 and 4 of the specification, .As discussed, such high heating 
temperatures can ad\ ersely physically affect the resonator element. In contrast, the claimed 
in\ ention can a\ oid such detrimental effects. 
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1 urthcrmore. because the recited UV-setting type resin can be fixed in ver\' short time 
(e.g.. about 5 seconds), a \'er>' high mounting efficiency can be achieved in the claimed 
in\ention. 

In addition, the recited UV-setting type resin provides a reliable connection with 
sufficient strength to pre\ ent relative positional shifting between the resonator element and 
the lead in subsequent mounting operations. 

I hc recited fixing layer made of a UV-setting type resin is neither taught nor 
suggested by Osigo '075 or Pennybacker. Particularly. Ogiso '074 discloses the use of a 
conducti\ e coupling agent 26 shown in Fig. 16. See col. 12. lines 29-32 of Ogiso '074. The 
coupling agent is solder or some other electrically conductive adhesive agent. 1 lowever. the 
coupling agent is different from the recited UV-setting type resin. As stated above, the 
claimed invention avoids the use of high temperatures associated with the use of solder. The 
electrically conductive adhesive agent taught by Ogiso '074 is also different from the recited 
UV-setting type resin. 

Ogiso '074 also discloses the use of other adhesives. Referring to the disclosure at 
col. 8. lines 8-29 of Ogiso '074. Fig. 7 shows an embodiment that uses a non-conductive 
adhesi\'e agent 30 to mount the surface acoustic wave resonator 1 on the plug member. The 
leads 25c and 25d are connected to the connection lands 7a and 7b using the conductive 
adhesi\'e agent 26. The adhesive agent 30 acts to reinforce the portion mounted by the 
cantile\'er method. Thus, it is clear from this disclosure that the adhesive agent 30 also is 
different from the claimed "fixing layer made of a UV-setting type resin disposed on said 
piezoelectric resonator ha\ ing a short setting time, the fixing layer fixing the leading end 
portions of said leads and said piezoelectric resonator element prior to formation of said 
connecting layer." 
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Referring to col. 9. lines 35-64. Ogiso '074 discloses an embodiment shown in Fig. 1 1 
that uses a non-conducti\ e adhesix e agent or spacer 35 between the ceramic case 32 and the 
surface acoustic wave resonator 1 . As the non-conductive adhesive agent, an epoxy adhesi\ e 
agent ma\ be used that can be hardened by being irradiated with UV rays or heated. 
Howe\ er. the adhesi\ e agent 35 is used to attach the ceramic case 32 to the surface acoustic 
wa\ e resonator 1 . The adhesive agent 35 is not used for "fixing the leading end portions of 
said leads and said piezoelectric resonator element prior to formation of said connecting 
la\ er," as is the IJV-setling type resin of the claimed invention. 

Furthermore. Ogiso '075 does not teach or suggest using the adhesive agent 35 in any 
other disclosed embodiment. In addition to the recited UV-settmg type resin, claims 1 and 14 
also recite "a connecting la\ er formed with a conducti\'e resin between the fiat leading end 
portion and said electrode." However, Ogiso '075 does not teach or suggest any embodiment 
of the resonator unit that includes both the recited UV-setting type resin and connecting layer. 
Thus, for this additional reason, Ogiso '075 does not teach or suggest the claimed invention. 

Pennybacker fails to pro\'ide any teaching, suggestion or motivation to modify Ogiso 
'075 to achieve the claimed invention. Pennybacker does not teach or suggest the recited 
fixing layer made of a UV-setting type resin. Thus, Pennybacker provides no motivation to 
modify Ogiso '075 to include the recited UV-setting type resin for "fixing the leading end 
portions of said leads and said piezoelectric resonator element prior to formation of said 
connecting layer." 

Penn>backer also does not teach or suggest the recited "connecting layer." 

Rather, as stated above, Pennybacker teaches the use of soldering, which the claimed 
in\ cntion does not use to avoid the high temperatures associated with soldering processes. 
Thus. Pennybacker teaches a process that the claimed invention advantageously can avoid. 
Therefore, because Pennybacker provides no motivation to modify Ogiso '075 with respect to 
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the recited UV-setting t\ pe resin and connecting layer, and, in fact, would ha\ e lead those 
ha\ ing ordinar\ skill in the art away from the claimed in\ ention, Ogiso '075 and Pennybacker 
would not have rendered ob\ ious the claimed invention. Dow Chemical Co. . 2 USPQ2d at 
1350. 

Moreo\ er. it is w ell established that those portions of a reference that teach away from 
the claimed invention must also be considered. Bausch & Lomb , 796 F.2d 443, 230 USPQ 
416 (I ed. Cir. 1986). By ignoring portions of Pennybacker that disclose the use of soldering, 
the lixaminer has improperK' failed to consider Pennybacker as a whole. In addition, 
Pennybacker should not be read so as to exclude those portions of its disclosure necessar> to 
the full appreciation of what it fairly would ha\e suggested to one having ordinar>' skill in the 
art. In re Wesslau . 353 F.2d 238. 147 USPQ 391 (CCPA 1965). The Examiner has 
improperU read Pennybacker by excluding those portions relating to the use of soldering. 

Thus, the claimed invention would not have been rendered obvious by Ogiso '075 and 
Pennybacker for their failure to teach or suggest the recited features relating to the fixing layer 
made of a UV-setting type resin and the connecting layer. 

The claimed invention would not have been rendered obvious by Ogiso '075 and 
Penn> backer for additional reasons as well. Namely, claims 1 and 14 each recite the feature 
that "said piezoelectric resonator element being attached to the substantially U-shaped edge, 
on a side of said piezoelectric resonator element which faces said leads, so that an ed^e of 
said piezoelectric resonator element on the side which faces said leads mav be positioned on 
the substantiallv U-shaped edge " (emphasis added). See. for example. Fig. 4(a). which shows 
the edge 5a of the resonator element 5 matched with the end (or edge) 3 la of the U-shaped 
opening 31 of the leading end portion 16. Consequently, because this matching can be used 
in manual operation and mechanical operation, positioning can be accurate and easy. See 
page 21, lines 7-17 of the present specification. 
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in contrast. Ogiso '075 does not teach or suggest any such feature. Pennybacker also 
does not teach or suggest this feature. 

Absent the required moti\'ation to modify Ogiso '075 to achie\ e the claimed 
in\ ention. the applied references would not ha\ e rendered obvious the claimed invention. In 
re Gordon . 221 USPQ 1 125 (Fed. Cir. 1984). 

Furthermore. e\ en if the teachings of Ogiso '075 and Pennybacker were combined 
despite their being no moti\'ation to do so. the combined teachings still would not have 
achie\ ed all of the features recited in claims 1 and 14. Thus, a prima facie case of 
obviousness has not been established by the Patent Office for this additional reason. See. In 
re Rovka . 490 F.2d at 98 1 . 1 80 USPQ at 583. 

lor the foregoing reasons, the applied references would not have rendered obvious 
claim 1 or 14. Claims 4 and 6 depend from claim 1. and claims 17 and 19 depend from claim 
14. Accordingly, claims 4 and 6 and claims 1 7 and 19 also would not have been rendered 
obvious by Ogiso '075 and Pennybacker for at least the same reasons stated above for claims 
1 and 14. respectively. I herefore. the rejection of claims 1, 4. 6, 14. 17 and 19 should be 
withdrawn. 

b. Group II - Claims 3 and 16 

The applied references also fail to teach or suggest the features of claims 3 and 16. 
Claims 3 and 16 depend from claims 1 and 14. respectively. Accordingly, claims 3 and 16 
include different limitations from each other. However, these claims each recite the same 
further limitation that the leading end portion has a tapered cross-section which converges 
toward the leading end thereof. See. for example, the embodiment of the claimed invention 
shown in Fig. 3(b). and page 20. lines 18-25 of the present specification. 

In the embodiment shown in Fig. 16 of Ogiso '075. for example, the connection end 
25c is deformed to increase its contact area with the conductive adhesive agent 26. See col. 

1 1 
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12. lines 29-32 of Ogiso *074. However, the connection end of Osigo '075 is different from 
the recited leading end portion, which has "a tapered cross-section which converges toward 
the leading end thereof." As understood. Ogiso '075 does not teach or suggest any other 
embodiment that may include this recited feature of the claimed invention. 

Pennybacker fails to cure the omissions of Ogiso '075 with respect to this feature of 
claims 3 and 16. 

Thus, the applied references also would not have rendered obvious claims 3 and 16. 
1 here fore, the rejection of these claims should also be withdrawn. 

c. Group III - Claims 5 and 18 

I he applied references also fail to teach or suggest the features of claims 5 and 18. 
Claims 5 and 18 depend from claims 4 and 17, respectively. Accordingly, claims 5 and 18 
include different limitations from each other. However, these claims each recite the same 
further limitation that the fixing layer is formed on a side of one lead facing an adjacent lead. 
For example, in the embodiment of the claimed invention shown in Fig. 4(a), the temporar\ 
fixing layer 34 is formed to face the leading end portion of the other lead. 

Because the cited references fail to teach or suggest the recited fixing layer made of a 
UV-setting type resin, they could not have taught or suggested the features of dependent 
claims 5 and 18. 

I hus, the applied combination of references also would not have rendered obvious 
claims 5 and 18. Therefore, the rejection of these claims should be withdrawn. 

d. Group IV - Claims 7 and 20 

rhe applied references also fail to teach or suggest the features of claims 7 and 20. 

Claims 7 and 20 depend from claims 1 and 14, respectively. Accordingly, claims 7 and 20 

include different limitations from each other. However, these claims each recite the same 

further limitation that the connecting layer is provided with a reinforcing layer of a 

conducti\ e resin or a non-conducti\ e resin coated so as to cover at least the connecting la> er 

12 




Application No. 09/142.464 
and the leading end portion of the leads. For example, in the embodiment of the claimed 
in\ ention shown in Fig. 6(b). a reinforcing layer 33 covers the connecting layer 32 and the 
leading end portion 16 of the lead. See also, page 25. line 12 to page 28, line 3 of the present 
specification. 

As described in the present specification, the recited reinforcing layer provides 
important advantages in the claimed invention. Namely, stress upon impact is dispersed 
throughout the reinforcing layer and stress can be absorbed by the leading end portion 16 of 
the leads. Also, peeling does not occur due to the presence of the connecting layer 32 and the 
reinforcing layer 33. 

The applied references fail to teach or suggest the recited reinforcing layer, in addition 
to the recited fixing layer and connecting layer, as recited in independent claims 1 and 14. 

Thus, the applied combination of references also would not have rendered obvious 
claims 7 and 20. Fherefore, the rejection of these claims should be withdrawn. 
VII. CONCLUSION 

None of the applied references, alone or in any proper combination, disclose or 
suggest the piezoelectric resonator of claims 1, 3-7, 14 and 16-20. 
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rhcrefore. the Honorable Board is respectfully requested to reverse the rejections in 
the Final Rejection. 

Respectfully submitted. 

0 I/A 

Ja/nes A. Oliff \ 
R^fegistration No. 2JJ^5 
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Registration No. 36.430 
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^^1. APPENDIX 
3 1 2001 ^. 

A piezo'chrAtfi^S^lbnator. comprising 



a piezoelectric resonator element ha\'ing a piezoelectric body and electrodes 
disposed on the piezoelectric body: 

a supporting member supporting said piezoelectric resonator element: and 

a plurality of leads mechanically connecting said piezoelectric resonator 
element to said supporting member and permitting electrical connection thereof, each of said 
leads being pro\'ided with a flat leading end portion having a substantially U-shaped edge 
w hich opens tow ard a leading end of the leads, each flat leading end portion being connected 
substantially in parallel w ith an electrode using a connecting layer formed with a conductive 
resin between the flat leading end portion and said electrode: 

a fixing layer made of a UV-setting type resin disposed on said piezoelectric 
resonator having a short setting time, the fixing layer fixing the leading end portions of said 
leads and said piezoelectric resonator clement prior to formation of said connecting layer: and 

said piezoelectric resonator element being attached to the substantially U- 
shaped edge, on a side of said piezoelectric resonator element which faces said leads, so that 
an edge of said piezoelectric resonator element on the side w hich faces said leads may be 
positioned on the substantially U-shaped edge and that the piezoelectric resonator element is 
supported b\ said leads so that a gap is formed between said supporting member and said 
piezoelectric resonator element. 

3- rhe piezoelectric resonator according to claim I . said leading end portion 
ha\ ing a tapered cross-section converging toward the leading end thereof 
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4. The piezoelectric resonator according to claim L further comprising said 
connecting layer being formed with a conducti\ e resin at least injected into a gap between 
said leading end portion and said electrode. 

5. I he piezoelectric resonator according to claim 4. said fixing layer being 
formed on a side of one lead facing an adjacent lead. 

6. The piezoelectric resonator according to claim 1, said connecting layer being 
formed with a conductix c resin coated onto said leading end portion or said electrode. 

7. I he piezoelectric resonator according to claim 1, said connecting layer being 
pro\ ided with a reinforcing layer of a conducti\ e resin or a non-conducti\'e resin coated so as 
to co\ er at least said connecting layer and the leading end portion of said leads. 

14. A piezoelectric resonator unit having a piezoelectric resonator, and a hollow 
protector, the piezoelectric resonator comprising: 

a piezoelectric resonator element having a piezoelectric body and electrodes 
disposed on the piezoelectric body; 

a supporting member supporting said piezoelectric resonator element; and 

a plurality of leads mechanically connecting said piezoelectric resonator 
element to said supporting member and permitting electrical connection thereof each of said 
leads being pro\ ided with a Hat leading end portion having a substantially U-shaped edge 
which opens toward a leading end thereof, each said flat leading end portion being connected 
substantially in parallel with an electrode using a connecting layer formed with a conducti\ e 
resin between the flat leading end portion and said electrode; 

said piezoelectric resonator element being supported by said leads so that a gap 
is tbrmed between said supporting member and said piezoelectric resonator element; 
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a fixing layer made ot a L V-setting type resin disposed on said piezoelectric 
resonator ha\ ing a short setting time, the fixing layer fixing the leading end portion of said 
leads and said piezoelectric resonator element prior to formation of said connecting la\ er: and 

said piezoelectric resonator being disposed within and sealed b\ said 
supporting member and said protector, and said piezoelectric resonator being attached to the 
substantially U-shaped edge on a side of the piezoelectric resonator element which faces said 
leads, so that an edge of said piezoelectric resonator element on the side w hich faces said 
leads ma\ be positioned on the substantially U-shaped edge. 

16. I he piezoelectric resonator unit according to claim 14. said leading end 
portion ha\ ing a tapered cross-section converging toward the leading end thereof 

1 7. The piezoelectric resonator unit according to claim 14. further comprising said 
connecting layer being formed with a conductive resin at least injected into a gap between 
said leading end portion and said electrode. 

1 8. The piezoelectric resonator unit according to claim 1 7. said fixing layer being 
formed on a side of one lead facing an adjacent lead. 

19. The piezoelectric resonator unit according to claim 14. said connecting layer 
being formed w ith a conductive resin coated onto said leading end portion or said electrode. 

20. The piezoelectric resonator unit according to claim 14. said connecting la\er 
being provided w ith a reinforcing layer of a conductive resin or a non-conductive resin coated 
so as to co\ er at least said connecting layer and the leading end portion of said leads. 
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